Rice paddy fields have been recognized as an alternative habitat for avian wetland foragers, and fish-rice farms have become a new tool in improving the abundance of aquatic animals. However, the use of the habitats by avian foragers, particularly by oriental storks (Ciconia boyciana), was not well understood. In the present study, we investigated how a fish-rice farm influenced the abundance of aquatic animals and documented the foraging behavior of the two captive bred oriental storks in a closed semi-natural paddy field. Our results showed that the fish refuge pond (water depth 40 cm) had a higher abundance of fish whereas the areas planted with rice (water depth 20 cm) had more tadpoles and some aquatic insects. The two captive bred oriental storks captured mostly fish and aquatic insects in the rice-planted area and mostly fish in the fish refuge pond. The two oriental storks had higher foraging success and spent more time for foraging in the rice-planted area than in the fish refuge pond. This result suggests that the oriental storks might prefer foraging in the area with fish, aquatic insects, and amphibians under a greater success rate presumably due to shallow water depth in the paddy fields with a fish-rice farm.
INTRODUCTION
Rice paddy fields have been recognized as an alternative wetland for water birds (reviewed in Lawler 2001, Czech and Parsons 2002) . The loss of natural wetlands has been historically accelerated by the expansion of human activities, so agroecosystems, including human irrigated ponds, have become an important provider of resources for breeding avian species (Sebastián-González et al. 2010) . Generally, rice paddy fields were used by agricultural wetland species in summer whereas river systems were likely substituted for the agricultural fields during late fall and winter (Choi et al. 2007 , Amano et al. 2008 . Furthermore, the abundance of birds that used rice paddy fields for foraging was found to vary with a flooding regime depending upon the agricultural schedules, such as irrigating the rice paddy fields during the spring and summer and draining them prior to harvesting in fall and through winter. To date, many studies have investigated the factors affecting the habitat use of bird species (Dorfman et al. 2001 , Amano et al. 2008 , Moreno-Opo et al. 2011 and have also examined the distribution of fish in the rice-paddy fields (Naruse and Oishi 1996 , Hata 2002 , Fujimoto et al. 2008 , Kano et al. 2010 , Katayama et al. 2011 . However, the information necessary for understanding the relationships between the abundance of aquatic animals and avian wetland foragers is lacking with regards to habitat management. ponds inside paddy fields to understand the relationship between the prey abundance and the foraging behavior of oriental storks. We investigated how a fish-rice farm influenced aquatic animal abundance and foraging behavior of the captive bred oriental storks in the paddy fields. Such information on the foraging behavior and habitat use of the species should provide insight useful for future habitat management with respect to a successful wildlife reintroduction as one of the wildlife conservation tools.
MATERIALS AND METHODS

Study area and subject
Our study site was located in a part of the paddy fields in Miwon, Cheongwon, Chungbuk Province, Republic of ; water depth 2 cm) (Fig. 1a) . Each paddy field also contained a rice-planted area (water depth 20 cm) and a fish refuge pond (5-6% of the total paddy field area; water depth 40 cm) that were connected for consistent water flows and aquatic animal movements (Fig. 1b) . Here, the level of the filled water in the two paddy fields was partially regulated by the in and out flow of the water. Rice seedlings were planted in May 26th of 2009 prior to sampling the abundance of aquatic animals and the temporary introduction of the oriental storks. Two oriental storks
The oriental stork (Ciconia boyciana) is a large (4-6 kg) carnivorous wetland forager that eats fish, amphibians, insects, reptiles, small birds, and mammals. However, due to habitat degradation and overhunting in the past, the species has become internationally listed as endangered and are currently only breeding in Russia and partially in China (BirdLife International 2008) . In South Korea, the last oriental stork individual died in the Seoul Zoo in 1994 after the loss of its mate hunting in the wild in 1971 (Park and Cheong 2002). The Korea Institute of Oriental White Stork Reintroduction Research Center (KIOWSRRC) was established in 1996 to propagate storks in captivity with plans to reintroduce a breeding population of the species in South Korea (Park and Cheong 2002, Park et al. 2010) . Currently, the captive number of oriental storks has successfully exceeded one hundred, and the future reintroduction site, mainly in a large portion of the paddy fields of Yesan in Chungnam Province, has been constantly monitored and managed to ensure its aquatic biodiversity and fish abundance (Park et al. 2010) . Our previous study showed that loaches (Misgurnus and Lefua spp.) preferred organic paddy fields or paddy fields with fish refuge ponds to conventional paddy fields or those without fish refuge ponds (Jung 2010). In addition, a mixed effect of loach abundance (15, 30, and 45 kg/day) and water depth (5, 15, and 30 cm) was found on the foraging time and success of oriental storks in a semi natural space, including grassland, paddy field, shallow water swamp, and pond, but the results were less conclusive (Sung et al. 2009 ). The present study focused on the application of facilitated fish-rice farming that included fish refuge a b Fig. 1 . The study area where we studied the foraging behavior of oriental storks (Ciconia boyciana) and investigated aquatic animal abundance in Miwon, Cheongwon, Chungbuk Province, Republic of Korea. (a) The area included the four types of foraging habitats: meadow (A), fish-rice farmed field (B, C), pond (water depth 50 cm; D), and a shallow swamp (water depth 2 cm; E). (b) Each fish-rice farmed field contained a rice-planted area (water depth 20 cm) and a fish refuge pond (5-6% of total area; water depth 40 cm; see also F and G in Fig. 1a ).
